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(54) TRANSMITTER, RECEIVER AND DATA TRANSMISSION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the 
transmission efficiency of data by adaptively controlling 
a data transmission rate autonnatically depending on a 
line without transmission/reception of rate selection 
information at a transmitter side and a receiver side. 
SOLUTION: A coder 101 at a transmitter side 
distributed a transmission signal to plurality of 
hieralchies for every cell and applies coding processing 
so as to detect an error for every hieralchy, stores the 
signal to a data buffer 102, and a hierarchy modulator 
103 applies hierarchical modulation to the signals so that 
they have different quality and transmits the resulting 
signal. A hierarchy demodulator 153 at a receiver side 
conducts hierarchy demodulation and extracts cells for 
every hieralchy, error detectors 154, 155 detect an error 
for every layer and gives a re-transmission request with 
respect to a cell from which the error is detected. The 
transmitter side sends only the cell with a re- 
transmission request again. 
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Xli, ST4 0 7TV'««v7r■!^•-fXS:^^TV^S^, 
^^i2;i/$:7^-^f>'N'-y7r 1 0 2*^e>grIlg?-^5 (ST4 
10). 

[0 0 7 7] -etT, ■r-^»>'^^y:7Tl O 2lCi^5tl 

3^l:tV^;&VMz;^A^oT^^5^, ST4 0 2*>P>S 
T4 1 7<Di&f^S:ii6yjg-t-. •t^X(J^M)\^(D^ 
5:^7Ufcm 7^-ifejS«:?i^T-t-5 (ST4 1 
8) . 

[0 0 7 8] EI5li, ^©^^^ZlC^SJ-tS^^SiifBiS 

[0 0 7 9] *-f, F5 0 1T'ti, pgMilc-fe;uPi, 
mm 2 {c-fe;i/P 2, pgM 3 lci2;i/P 3 feStiitf, 

[0 0 8 0] F 5 0 1 \zi5Vi^mm^m. ^mm\z 4o 

T, PgM3icG)i«*^^y;b^Ufci;-tSi:,ilim«!licpgji 
3(DS3iS*/)^ffiSn-5, F50 2T'(i, Si3IS*{C$!e 
oT-fe;UP3S:|5gS2tcSga>t?. ^^^TV^S|Jg 
M 1 iiPgM 3 iciT^cD-fe;i/P 4 i:-fe;i/P 5 

[008 1] F 5 0 2\ztii\i^mm(n)^^ ^mm\z 
T, ±x(D^lmm^)tA<^m■^i^t:lh■t^il. mmm 

\znmm.\t&,-itltSi^\ J:oT, F5 0 3T'{*, ^X 

cD^jitcfT^©-fe;i/P6, •fe;L'P7, •fe;i/P8$:S^iA 

[0 0 8 2] F5 0 3tCfett-5j||ft®*5:^ SfSWC 50 
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T, 15iM22itjq5gM3©i^:^icMyA^i;feii-tsi:, 

itrnffistcPiM 22iLuq5iM3 ©^j^^A^ffi^tis. f 5 
0 4 x\-L nmmmzm-c>xM}VY' 1 -^imm 1 ic»^ii 

*, -fe^l/PSIrPgjllC^gilitf, tfe, 2SV^TV^-5|5gM 
3(Cl2;UP9&S$iitfo 

[0 0 8 3] z:z:r% pgM3{cMU*^li-fPgM3 

b°pSau V >mm 2 icM y s 3 i: =bfe y e) f 5 

0 4{CfcltSi2^®iig^, SfmitCT, mm2\z(D^ 

F 5 0 5T'li, nmm^\ZVt^X-\l)\^? S fePgM 

ijc^^iitf. S^^T^^SPg®2il|sgM3^cf9i 

<D-fe;i/P 1 0 i;i2;i/P 1 1 SrSSiitf. 
[0 0 8 4] F5 0 5tCfe(tSi^®|S^ SMMtC 

■C, ^•rollM2{cMy*^^Cifei:-r-5i:>i!imMtc^ 
TOPg^mi^SI^A^ffiSnSo F 5 0 6T'K, ^SJllI 
:*{ctj^o-C-fe;i/P 1 0 ^mm 1 {cS^ii*, i2;i/P 1 1 
mm 2 fcH^ii*^ -fe;!/ 8 SrPgM 3 tC«^iitf. 
[0 0 8 5] F 5 0 6 tC j3t-tSizlft®«g:^, S^MfC 

T, pgM3{c©*iMy*^tJfei:-rsi:,J3IMfi!HcpgM 
3G)^j2IS*7b^ffi$tv-S, F5 0 7T'l4, n^MZ^. 
oT-fe;UP8&|5iJi2lCS^iit^, ^V^TV^5Pg 

m 1 iiPiMs icfT^®-fe;i/P 1 2 i:-fe;i/P 1 3 

[0 0 8 6] FhQi\ziQ»^mm<D^^^^ ^mm>z 
T, ^z^xmm^\zwk^)ii^^r=.iL-^^t.mmm 
{cpgM22i:tffgM3®^i3isi#*^ms*iSo -t 

J:oT, F50 8T'li. S^izlSl^tCtJeoT-fe^l/P 
13S:PgM2lC»^iitfo iLtc. ^V^TV^S|5g®l^;|Sg 

M3 tciT^o[)-fe;i/P 1 4 i:-fe;i/P 1 5 ?:S^jiitf. 

[0 0 8 7] F5 0 8{Cfct:tS3QlfiOj®m, ^MMic 

T, |JgMi®»tc^y*^lifcii-tSi:,i2^Wc|5iM 
l<Z)Silll*A^ffiStl-&. Z.Z.X. |5gM2T'mUS:^t5 
T^^J&v^fe^t), FSOQT'ti, "fe;!/ P 1 4 SrWtjqsgM 1 
\zWh.^ pgM22it>*pg®3fc|fT^®-fe;i/Pi 6, -fe;!/ 
P 1 7 SrS^iitJ, 

[0 0 8 8] F 5 0 9 lCfet-tSi2imO*SI^ SMWC 

T, |5iMl2it>TJgM2lc^U*^D;ti:t:Sii,i2^tI 
lc|iiMiZit>11M2©^i3^*AW$*i,S. :i3T% Pg 
mUzm^X. pgS2lCfe^US:*i:iTVNSfe«?), F5 

1 oT'li, mmmm2.x^^\^t=.^)\yY' i e &i5gM i ic 

luEPgM 1 T'rI® Lfciz;i/P 1 4 $:PgM 3 IC^ 
mio tr=., ^V^TV^SPgM2{CSr^©i2;^P 1 8 5:$ 

[0 0 8 9] Zl<Z)J:e){C, :S3i||^tcPiM&a-7^-i/3 
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[0 0 9 01 jfcfe, ^<Djm2\zi5^^x. mmm^m 

[009 1] (m&<mm3) men. ^^(Dm&(D 
m&^^u EI 6 (b) ^mimuommmm 

(Z)^S:^-r. 10 

[0 0 9 2] 06 (a) tCa^-tpgMgSilll 0 313U 
iC«La«:#e)MS:<Z)MicS6 0 1, 6 0 2, 6 0 3 i:> 

[0 0 9 3] 06 (b) ICat-rPgM^m 2 3 

ti, im«C«MS:^fe)M!tOjS^^II6 5 1, 6 5 2, 

6 5 3 t^mmm>^:h & r a k e-^b^i-s rake 

S#fS6 5 4, 6 5 5, 6 5 6 
[0 0 9 4] fi£t!cSI6 0 Ui, pgMllCSy^J-ttejtlfc 20 

6 0 2 tt, mm2 \zm y ^tifc-fe;i/ic*f lt 
^c«■:Jv^T^i^;«cM■^^:it^li•t5. im^Qoz 

[0 0 9 5] ZIZIT', =&^©|5gMlcaia^?:ott-Sfe 

«), i/'<;L'l2SfB-^A, i/^;i/i2«M-^B^it;fU'/<;i/|8 so 

fifc^ct^A, tmmB. tmmc\t. evmciib^ 
[0 0 9 6] msmi3^<^&,±^t\.tcsmm^\t. im 

§16 0 4 tCTilII»$tim 6 0 5 tCT^^ 

[0 0 9 7] aa£t!cli6 5 1 14, A:^jL^cM#{C*rU 

mm& 0 l®^i£ls^^la^cffi^^^cili^c)^!£tw?#AT'53! 
RAKE-^fime 5 414, is^im#i6 5 i*^e>m:t>stv 

fel2;i/?:RAKE-^fig1-S. 

[0 0 9 8] iii^ic, mmm^ 5 214, Ktix^tcm^ 

tc*fu ^i£«!i:S6 0 2c^M!a^cfflv^fei:i«l:;S£W 

■^B T'je£«S[S:fT<r\ PgM 2 {CIS U ^» ^t\rz^)\,^M 
Uffi-r, RAKE-&fiXf|6 5 5l4, i3^SC^6 5 2*Mb 
ffi:^$tlfcl2;i/S:RAKE-^^-tS= 

[0 0 9 9] iSa£l5cll6 5 3{4, A*L;t:^-^tC 

*f L, fifcfC^ 6 0 3 Ojj£iMlcmv i; |^ CifcE^^F^ 
CT'imt5c5:f?v\ |5g®3tC|Sy^)-l-J6)nfci2;i/S:5t»J 50 
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ffil". RAKE^fim6 5 6l4, iS^iC^e 5 3 AMbtB 
:^7$4xfc-fe;i'S: R A K E-^^K-tS. 

[0 10 0] :r.*ifcj:y, CDMA:i?^c[),«igiiflj/>^ 

[0 10 1] (^aymm^) ig7{4, ^^m(o^<D 
imA iz^i-r^mmmmmoi^^m^iim-tzra -j ^ 
lEiT'fe^.. 07 (a) {4, mmmmm.<mwm^^<D 
m^^TT.h, mi (b) 14, im^mmmDmmmm 

[0 10 2] 07 (a) \Z^tmm^m 0 3\t. # 

'irms-b- >^*^ u 7 ^m^^x^-t^wsmm^ ? 

0 1, 7 0 2, 7 0 3i:, #IQS^*^e>ffi*Stlfc^ 
M#«:illS-r5*I®§|7 0 4 i: 

[0 10 3] 07 (b) tC^i-piM^^l 2 3 

14, «IS^!aSIS:^Te)^<7)«iif|7 5 1, 7 5 2, 7 5 

3 i:m-t^, 

[0 10 4] ^&mi 0 1 14, pgji 1 {cffiu45-t-te.*ife 

l2;UC^bT-b-^^^ UTAS:mV^T»!ffia$:^TV^, 
VK)\,m^m^Mzm■:5\.^X. ^Stlfcff^SrJtli-r 
S= ra^ic, ^^7 0 214, mm2\zWt^)m-i^i:\t=. 
l2;UC^L/T-9-y^^ U r B ?:^V\T^«l®$:^fV\ 
^^;^l8^«^B^CSr5^^■C, ^$*lfc«^S:itiIii-r 
S„ 18^^7 0 314, PgM3lcSy4)-l-t6>*lfe-fe 

[0 10 5] #>*®PgjgtcaH^«:ol-tSfe 

to, i/^;i/|gsm-tA, i//<;i/|gs«#B25:t>'i/^;ns 

=^^U7BJtt;-9->^:Jlr^UTCl4, 2V^lCii:^?:«o 

[0 10 6] =s^Hi§A^e»m:*7S^fefi-^i4, *n»^7 

0 4 tCTin»3*U PgMltSSffi^i: UTPgSISSII 1 0 
3*^&ffi:^J34^So 

[0 10 7] ^«|7 5 1 14, AiJLjtM-§-tC*fU U 

iMfi7 0 1 (mmsmiLn^'^zr^^ u TAT-^ii^ioa 

PgMltcigU4)-W&tife-fe;b5:SiUffi-r, 
fC, ^^7 5 214, K±\.tz.m^\znU ^#17 0 

pgM2{cs»j:j)-tte,ti,fc-fe;i/?:^y{ijt-. 

7 5 314, A^bfcfS-^tC^fU gSS#|7 0 3 0^^mm 

[0 10 8] dtitcjiy, v;i/5^:?r^ u 7:^a)MSil 

iR'mi^^\m h-t^z.htj^< mmm.:kt>^x g» 
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[0 10 9] (miaymmb) msit. :*l8WrollSgcD 

mm 5 izi3»i>mmmmm(nm^m^^m-t':ra ^ 

ST'feS. ms (a) li, ^*gSiiffl^M<©PiM^lima) 

«iA5c«:5^u 08 (b) li, mm.mmm(r>mMW^^ 
[0 110] E18 (a) izmtmmsmiosit. # 

1, 8 0 2, 8 03i;, #v«ytf>ysa)ffi:t;4r>f^> 
i^&l^gEf-Sgg^'f 'y^8 0 4, 8 0 5, 8 0 6il, 
V>v l^>i^Snfcffi-^?:lnilf-rS*D^8 0 7 il, iJD» 
$tlfc#^S:^1-SgSSS8 0 8 

[0 111] 138 (b) \z^tmmw^mi 2 3 

li, ^^aa&^fe>^CD^iS«§8 5 1, 8 5 2, 8 5 

3 ^m-t?>, 

[0 112] -^yify^r^Bont. mmnzm*)i^\i-t 

^tlt:^-bMZM LT B P S Km^K J; S V >y bf > {f^n 

e)o mmiz. -r^^i^yir^sozit. mm2izm*}^i>-f 20 

e»o V>ytf>^^S8 0 3lju |5ijg3lCigy4)-l:re> 

[0 113] ^•7^v\^yifm>mMt. it^^ym^ 

»y^804, 805, 8 0 6{C*rrsS(l^tCj;y, 

i>^mizim^s 0 7icffi:^g5n, *[i^8 0 nzxm 
a[$tim3QM^8 0 8 icTiQisn, mm^tni^t 

LTPgSl^^l 0 37!)^e>ffi:^$4x-S. 30 

[0 114] i®j:e)tc, -rvifyifiim^^^ii^tim 
fjiS>mmziiii:-t^zt\z^ y, ^raicjcoras*^^ 

[0 115] ^Mm^8 5 1 li, A*L;fe##{cMU iJi 

^ ym^h ^m^^xmmM^^'i^\ mm 1 icisu 
a$:^Tv\ PiM2fcig»j4)-t-te>tifc-fe;i/S:5iym-r. * 

fc, «l®^8 5 3ii, A:^bfcfi-ticpy-u 9>(^y^ 

m^CS:fflVxT^^aSIS:^?V\ iSgJf 3 IC^U 40 

[0 116] zitiiciu, TnMA.iT^(D^m.mwm. 

[0 117] mm>fmQ) 09 li, 2|s:58^(5^c^ 
mm 6 {cte»tSSl^«^fi©aP4i-^figS:at-r:f □ >v 
HT'feS. 09 (a) l±, MSi»i^#a)PgM^^O 
#^?:S^U 09 (b) li, jte^{f^g(^PiJi^#S 
(D^^^m'fo 50 
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[0 118] 09 (a) \Zm'tmm^^^l 0 3 1±, fife 

mmmt)msL<DmmQ 0 1. 902, 9 0 3i:, 

4, 9 0 5, 9 0 6 i:, ^wm^^im-t^im^^ 
0 7 ii, im^tx.tz.mm^^-m^-f^^^'d ost. 

[0 119] *fc, 09 (b) iC^I-pgM^m 2 3 
li, i36JlSt!y?!aS:^Te)M5c«)ie£t5cll9 5 1, 9 5 2, 
9 5 3i;#iS6i!£«Cll®ffi:^«:RAKE-&^-tSRAKE 
^ft^9 5 4, 9 5 5, Q^Q^MMt^, 

[0 12 0] tmm^ 0 1 {i, pgM 1 {csyi^ite>nfe 

;l/l2Sft#A{c^t5^,^T^i^»tS:^■^=&iilIl|■ts. mmz. 

0 2li, |5iM2lCjg»J^W?>tl^c-fe;WC^tbT 
^l£«[^B$:MV^TS£ti[^OaS:^TV^, VK)\,W&m^B 

\zm-5\^xwmn^mwt^. fifeic«i9 0 3 
i±, mm 3 {c^y 4>we)ti;t-fe;uc*f LTffiffic??#c & 

[0 12 1] ZIZIT-, #^CDPgM{caK^«:oftSfe 
«), fi£«Pft^A, fe£m??^B, Sfc^^g^Cti, ^ti^4x 

[0 12 2] «4ife«cS*^6,ffi*S*ifet£Scf8^l*, ^'-r 
^v^904, 905, 906 {CM-tSSUt^tC 

J:U, M^i'S^^tcin^tcm^^n, *d»iI9 0 7ic 

TAn^Snm ^im9 0 8tCT^$tu|5g»^ 
[0 12 3] Zia)J:e)lC, fifeic^*^M^-5m#&M>S:S 

[0 12 4] i3atiCS§9 5 1 ii, A*LfeM#lcMU 

jj£mii9 0 i(Dmmmzm^^t:Lt.m\:'Wm^hxm. 
tmm^ \ mm 1 \zm u ^s^tt e>tiAci2;i/$:m y mi-, 
RAKE^fig^9 5 4«, i36jjj:«i::^9 5 i*>e>m:^j$n 

fc-fe;i/&RAKE-^^1-5. |^«{C, iem^9 5 2 
li, A^Lfcfg^lCMU *£ffiC^9 0 2Ofi£«C#!®{CM 
v^fc^:|^Ct£fC^?^BT'i^«c5:^f^'\ PiM2lc^gy4> 

l-?e)ttfe-fe;i/S:5tym-t= RAKE-^fig||9 5 5{i, iS6 
t£m^9 5 2*^e>m:^$*lfe-fe;i/&RAKE-&^i-S. 
iai£^§|9 5 3li, A:^Ufem-^tc^*U fi£«cS 

9 oz(mmm\zm^^t:L}im\:'Wim^cxmm^ 

PiM3{cSgy:S-f:re>nfc-fe;i/S:3i*Jffi-t, RAK 

E-^^mg 5 eti, mmm^ 5 3*^?jffi:^js4xfc-b;i/ 

feRAKE^fi^i-S. 
[0 12 5] ZltllCJ:*;, CDMA:3?^G)M^^iBi>:^ 
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[0 12 6] 

T, 33i«<i#s:-fe;i/*f4T'^(DPgMicjs»j^it, mm 

mm\z7'-'$cwMiy-h^ms.X'm>o z.tiicj:»j, m 
mm^<^mmz^&m!i'^i:m-ii>:it.i^x^. 
oi-iJfymxms^X'^. ^ms,n(Dm.nmi:^m 

[02] Q p s K^izi3n^mm^(m^i^mm^ 
[EI 3] ^<Dmm2\z-i3{-f?>mmsmmam^^^ 
[Ef4] s^fecDJ^ffi2^c^3^•t-5.«s®«^fi®i^lfi0J^^ 

[lae] ^<Dj^ffi3icfet-js«gii«iSS<7)ai5f>«lfiX 
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m 7 ] mm<mm iz^Bn^mmmm 
ms] mm(Dmmi5izi3\f^mmmm 
[09] mmommGiziin^mmm^i 

[010] tjBROTDD'ESailC^fel-JS 
10 [011] t^jROFDD^tCfeltS 

[f^^roUiW] 

10 1 w^im 

10 2 

103 pgMSUP 
■10 4 ifipitl 
10 6 
10 7 
15 2 
20 15 3 

1 5 4, 1 5 5, 1 5 6 MU^ffi^ 
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3 0 2, 3 03, 3 04 
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